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5.2C
UE relative code domain power accuracy
5.2.1
Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between two dB ratios:


UE Relative CDP accuracy = (Measured CDP ratio) – (Nominal CDP ratio)

where


Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))


Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors. The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.
The requirements apply for Release 7 and later releases to all types of UTRA for the FDD UE. This test checks the performance of UE that support HSDPA.
Tests for UE supporting E-DCH are TBD.
5.2C.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2C.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

Table 5.2C.1: UE Relative CDP accuracy

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB ≥ -20 dB
	±2.5


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3.

5.2.3
Test purpose

To verify that the UE relative code domain power accuracy meets the requirements given in table 5.2C.4.
5.2.4
Method of test

5.2C.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.1.
2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are specified in Annex C.10.1 and C.8.1.1.

3)
An HSDPA call is set up according to TS 34.108 [3] clause 7.3.6.3. RF parameters are set up according to table E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.2C.2.

4)
Enter the UE into loopback test mode 1 in the presence of HSDPA and start the loopback test.

Table 5.2C.2: Settings for the serving cell during the measurement of HS-DPCCH
	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2C.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, 5.2.3.1.2.


See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.
5.2C.4.2
Procedure

1)
Send the TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table C.10.1.4 subtest 1 and the DPCH frame offset according the HS-DPCCH half slot offset required for measurements. This will create a signal with a repeat pattern of 12ms. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

2)
Generate suitable TPC commands from the SS to set the output power of the UE, measured at the UE antenna connector, to be in the range 0 dBm  1dB.
3)
Send alternating “0” and “1” TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

4)
Start transmitting HSDPA Data.

5)
Figure 5.2C.1 shows the 12ms cycle created when using the TRANSPORT CHANNEL RECONFIGURATION message from Annex I with the test specific message content defined below and with TPC_cmd=0. Measure the relative code domain power of each active code at the measurement points specified in figure 5.2C.1. Each measurement is over a half slot period. Point 1 is the half slot prior to the ACK/NACK. Point 2 is the first half slot of the ACK/NACK, point 3 is the first half slot of the CQI and point 4 is the first half slot after the CQI. The 25us transient periods at the end of each half slot period shall not be included.  The nominal UE relative code domain power for each active code at each point is defined in table 5.2C.3. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2C.4.
Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS 34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which is defined in Annex I. The test specific content for the TRANSPORT CHANNEL RECONFIGURATION message is as follows:

	Information Element
	Value/remark

	            - Ack-Nack repetition factor
	1

	            - CQI repetition factor
	1



[image: image1]
Figure 5.2C.1: Transmit power profile showing measurement points

5.2C.5
Test requirements

For the expected relative code domain power ratios given in table 5.2C.3 the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2C.4.
Table 5.2C.3: UE relative code domain power nominal ratios
	Sub-test in table C.10.1.4
	Measurement point
	Expected relative code domain power in dB

	
	
	DPCCH
	DPDCH
	HS-DPCCH

	1
	1
	-17.6
	-0.08
	OFF

	
	2
	-17.9
	-0.4
	-11.8

	
	3
	-17.8
	-0.3
	-13.7

	
	4
	-17.6
	-0.08
	OFF

	2
	1
	-4.1
	-2.1
	OFF

	
	2
	-8.2
	-6.2
	-2.1

	
	3
	-7.1
	-5.2
	-3

	
	4
	-4.1
	-2.1
	OFF

	3
	1
	-1.1
	-6.5
	OFF

	
	2
	-7.2
	-12.7
	-1.2

	
	3
	-5.8
	-11.3
	-1.8

	
	4
	-1.1
	-6.5
	OFF

	4
	1
	-0.3
	-11.8
	OFF

	
	2
	-7.1
	-18.5
	-1

	
	3
	-5.6
	-17.1
	-1.5

	
	4
	-0.3
	-11.8
	OFF


Table 5.2C.4: UE relative code domain power accuracy test requirements

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.6

	-10 dB to ≥ -15 dB
	±2.2

	-15 dB ≥ -20 dB
	±2.8


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

Next modified section

C.10
UL reference channel parameters for HSDPA tests

This annex specifies the UL reference channels in for HSDPA test cases and the UE test loop mode parameters to be used when the UL reference measurement channel (12.2 kbps) from C.2.1 does not support the required test conditions. Transmitter characteristics tests with HS-DPCCH require continuous transmission and test loop operation on UL DPCH.

C.10.1
UL reference measurement channel for HSDPA tests

Table C.10.1.1 to C.10.1.4 are applicable for tests on Transmitter Characteristics with HSDPA in clauses 5.2A, 5.2C, 5.7A, 5.9A, 5.10A and 5.13.1A.
Table C.10.1.1: UL reference measurement channel physical parameters (12.2 kbps) for HSDPA tests

	Parameter
	Level
	Unit

	DPCCH/DPDCH power ratio
	5.46 (Note 1)
	dB

	Note 1:
The power ratio for transmitter characteristics testing with HS-DPCCH depends on the beta values given in table C.10.1.4.

Note 2:
With the exception of the DPCCH/DPDCH power ratio parameter in this table all other parameters are defined in UL reference measurement channel in clause C.2.1, table C.2.1.1.


Table C.10.1.2: UL reference measurement channel, transport channel parameters (12.2 kbps) for HSDPA

	Higher

Layer
	RAB/Signalling RB
	RAB
	SRB

	Note: 
As defined in UL reference measurement channel in clause C.2.1, table C.2.1.2.


Table C.10.1.3: UL reference measurement channel, TFCS (12.2 kbps) for HSDPA
	Note:
As defined in UL reference meausrement channel in clause C.2.1, table C.2.1.3.


Table C.10.1.4: ( values for transmitter characteristics tests with HS-DPCCH

	Sub-test
	(c
	(d
	(d 

(SF)
	(c/(d


	(HS
(Note1, Note 2)
	CM (dB)

(Note 3)
	MPR (dB)

(Note 3)

	1
	2/15
	15/15
	64
	2/15
	4/15
	0.0
	0.0

	2
	12/15

(Note 4)
	15/15

(Note 4)
	64
	12/15

(Note 4)
	24/15
	1.0
	0.0

	3
	15/15
	8/15
	64
	15/8
	30/15
	1.5
	0.5

	4
	15/15
	4/15
	64
	15/4
	30/15
	1.5
	0.5

	Note 1:
∆ACK, ∆NACK and ∆CQI = 30/15 with [image: image2.wmf]hs

b

= 30/15 * [image: image3.wmf]c

b

.

Note 2:
For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector Magnitude (EVM) with HS-DPCCH test in clause 5.13A.1, ∆ACK and ∆NACK = 30/15 with [image: image4.wmf]hs

b

= 30/15 * [image: image5.wmf]c

b

, and ∆CQI = 24/15 with [image: image6.wmf]hs

b

= 24/15 * [image: image7.wmf]c

b

.

Note 3:
CM = 1 for (c/(d =12/15, hs/c=24/15. For all other combinations of DPDCH, DPCCH and HS-DPCCH the MPR is based on the relative CM difference. This is applicable for only Ues that support HSDPA in release 6 and later releases.

Note 4:
For subtest 2 the c/d ratio of 12/15 for the TFC during the measurement period (TF1, TF0) is achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to c = 11/15 and d = 15/15.


Next modified section
F.1.2
Measurement of transmitter

Table F.1.2: Maximum Test System Uncertainty for transmitter tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.2 Maximum Output Power
	0,7 dB
	

	5.2A Maximum Output Power with HS-DPCCH (Release 5 only)
	0,7 dB
	

	5.2AA Maximum Output Power with HS-DPCCH (Release 6 and later)
	0,7 dB
	

	5.2B Maximum Output Power with HS-DPCCH and E-DCH
	0,7 dB
	

	5.2C UE relative code domain power accuracy
	For 0 dB ≥ -10 dB CDP 0,1] dB

For -10 dB ≥ -15 dB CDP 0,2] dB

For -15 dB ≥ -20 dB CDP 0,3] dB
	This accuracy is based on the linearity of the code domain power measurement of the test equipment.

	5.3 Frequency Error
	±10 Hz
	


Next modified section
F.2
Test Tolerances (This clause is informative)

The Test Tolerances defined in this clause have been used to relax the Minimum Requirements in the present document to derive the Test Requirements.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

F.2.1
Transmitter

Table F.2.1: Test Tolerances for transmitter tests.

	Clause
	Test Tolerance

	5.2 Maximum Output Power
	0.7 dB 

	5.2A Maximum Output Power with HS-DPCCH (Release 5 only)
	0.7 dB

	5.2AA Maximum Output Power with HS-DPCCH (Release 6 and later)
	0.7 dB

	5.2B Maximum Output Power with HS-DPCCH and E-DCH
	0.7 dB

	5.2C UE relative code domain power accuracy
	For 0 dB ≥ -10 dB CDP 0,1] dB

For -10 dB ≥ -15 dB CDP 0,2] dB

For -15 dB ≥ -20 dB CDP 0,3] dB

	5.3 Frequency error
	10 Hz 


Next modified section
F.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in clause F.2. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in table F.4.

F.4.1
Transmitter

Table F.4.1: Derivation of Test Requirements (Transmitter tests)

	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	5.2 Maximum Output Power

	Power class 1 (33 dBm) 
Tolerance = +1/-3 dB

Power class 2 (27 dBm) 
Tolerance = +1/-3 dB

Power class 3 (24 dBm) 
Tolerance = +1/-3 dB

Power class 4 (21 dBm) 
Tolerance = ±2 dB
	0.7 dB
	Formula: (Upper) Minimum Requirement + TT

 (Lower) Minimum  Requirement – TT

For power classes 1-3:

Upper Tolerance limit = +1.7 dB
Lower Tolerance limit = -3.7 dB

For power class 4:

Upper Tolerance limit = +2.7 dB
Lower Tolerance limit= -2.7 dB

	5.2A Maximum Output Power with HS-DPCCH (Release 5 only)
	For Power class 3:

   Power class 3 (24 dBm) 
   Tolerance = +1/-3 dB

   Power class 3 (23 dBm) 
   Tolerance = +2/-3 dB

   Power class 3 (22 dBm) 
   Tolerance = +3/-3 dB

For Power class 4:

   Power class 4 (21 dBm) 
   Tolerance = ±2 dB

   Power class 4 (20 dBm) 
   Tolerance = +3/-2 dB

   Power class 4 (19 dBm) 
   Tolerance = +4/-2 dB
	0.7 dB
	Formula: (Upper) Minimum  Requirement  + TT

 (Lower) Minimum  Requirement – TT

For power classes 3:

   Upper Tolerance limit = +1.7 dB (24 dBm)

   Upper Tolerance limit = +2.7 dB (23 dBm)

   Upper Tolerance limit = +1.7 dB (22 dBm)
   Lower Tolerance limit = -3.7 dB

For power class 4:

   Upper Tolerance limit = +2.7 dB (24 dBm)
   Upper Tolerance limit = +3.7 dB (23 dBm)
   Upper Tolerance limit = +4.7 dB (22 dBm)
   Lower Tolerance limit = -2.7 dB

	5.2AA Maximum Output Power with HS-DPCCH (Release 6 and later)
	For Power class 3:

   Sub-test 1: Power class 3 (24 dBm)
   Tolerance = +1/-3 dB

Sub-test 2: Power class 3 (24 dBm)
   Tolerance = +1/-3 dB

Sub-test 3: Power class 3 (23.5 dBm)
   Tolerance = +1.5/-3 dB

Sub-test 4: Power class 3 (23.5 dBm)
   Tolerance = +1.5/-3 dB

For Power class 4:

   Sub-test 1: Power class 4 (21 dBm) 
Tolerance = ±2 dB

Sub-test 2: Power class 4 (21 dBm)
   Tolerance = ±2 dB

Sub-test 3: Power class 4 (20.5 dBm)
   Tolerance = +2.5/-2 dB

Sub-test 4: Power class 4 (20.5 dBm)
   Tolerance = +2.5/-2 dB
	0.7 dB
	Formula: (Upper) Minimum Requirement + TT

 

(Lower) Minimum Requirement – TT

For power classes 3:

    Sub-test 1: Upper Tolerance limit = 

+1.7 dB (24 dBm)

    Sub-test 1: Lower Tolerance limit = 

-3.7 dB

   Sub-test 2: Upper Tolerance limit = +1.7 dB (24 dBm)

    Sub-test 2: Lower Tolerance limit = 

-3.7 dB

    Sub-test 3: Upper Tolerance limit = +2.2 dB (23.5 dBm)

    Sub-test 3: Lower Tolerance limit = 

-3.7 dB

    Sub-test 4: Upper Tolerance limit = +2.2 dB (23.5 dBm)

    Sub-test 4: Lower Tolerance limit = 

-3.7 dB

For power class 4:

       Sub-test 1: Upper Tolerance limit = +2.7 dB (21 dBm)

    Sub-test 1: Lower Tolerance limit = 

-2.7 dB

   Sub-test 2: Upper Tolerance limit = +2.7 dB (21 dBm)

    Sub-test 2: Lower Tolerance limit = 

-2.7 dB

    Sub-test 3: Upper Tolerance limit = +3.2 dB (20.5 dBm)

    Sub-test 3: Lower Tolerance limit = 

-2.7 dB

    Sub-test 4: Upper Tolerance limit = +3.2 dB (20.5 dBm)

    Sub-test 4: Lower Tolerance limit = 

-2.7 dB

	5.2B Maximum Output Power with HS-DPCCH and E-DCH
	For Power class 3:

   Sub-test 1: Power class 3 (24 dBm)

Tolerance = +1/-3
   Sub-test 2: Power class 3 (22 dBm)

Tolerance = +3/-3

   Sub-test 3: Power class 3 (23 dBm)

Tolerance = +2/-3

   Sub-test 4: Power class 3 (22 dBm)

Tolerance = +1/-3

   Sub-test 5: Power class 3 (24 dBm)

Tolerance = +1/-3
For Power class 4:

   Sub-test 1: Power class 4 (21 dBm)

Tolerance = ±2 dB   
   Sub-test 2: Power class 4 (19 dBm)

Tolerance = +4/-2 dB   
   Sub-test 3: Power class 4 (20 dBm)

Tolerance = +3/-2 dB   
   Sub-test 4: Power class 4 (19 dBm)

Tolerance = +4/-2 dB   
   Sub-test 5: Power class 4 (21 dBm)

Tolerance = ±2 dB   

	0.7 dB
	Formula: (Upper) Minimum Requirement + TT

 

(Lower) Minimum Requirement – TT

For power classes 3:

    Sub-test 1: Upper Tolerance limit = +1.7 dB (24 dBm)

    Sub-test 1: Lower Tolerance limit = -3.7 dB (24 dBm)

    Sub-test 2: Upper Tolerance limit = +3.7 dB (22 dBm)

    Sub-test 2: Lower Tolerance limit = -3.7 dB (22 dBm)

    Sub-test 3: Upper Tolerance limit = +2.7 dB (23 dBm)

    Sub-test 3: Lower Tolerance limit = -3.7 dB (23 dBm)

    Sub-test 4: Upper Tolerance limit = +3.7 dB (22 dBm)

    Sub-test 4: Lower Tolerance limit = -3.7 dB (22 dBm)

    Sub-test 5: Upper Tolerance limit = +1.7 dB (24 dBm)

    Sub-test 5: Lower Tolerance limit = -3.7 dB (24 dBm)

For power class 4:

       Sub-test 1: Upper Tolerance limit = +2.7 dB (21 dBm)

    Sub-test 1: Lower Tolerance limit = -2.7 dB (21 dBm)

       Sub-test 2: Upper Tolerance limit = +4.7 dB (19 dBm)

    Sub-test 2: Lower Tolerance limit = -2.7 dB (19 dBm)

       Sub-test 3: Upper Tolerance limit = +3.7 dB (20 dBm)

    Sub-test 3: Lower Tolerance limit = -2.7 dB (20 dBm)

       Sub-test 4: Upper Tolerance limit = +4.7 dB (19 dBm)

    Sub-test 4: Lower Tolerance limit = -2.7 dB (19 dBm)

       Sub-test 5: Upper Tolerance limit = +2.7 dB (21 dBm)

    Sub-test 5: Lower Tolerance limit = -2.7 dB (21 dBm)

	5.2C UE relative code domain power accuracy
	For 0 dB ≥ -10 dB CDP ±1.5 dB
For -10 dB ≥ -15 dB CDP ±2.0 dB

For -15 dB ≥ -20 dB CDP ±2.5 dB
	For 0 dB ≥ -10 dB CDP 0,1] dB

For -10 dB ≥ -15 dB CDP 0,2] dB

For -15 dB ≥ -20 dB CDP 0,3] dB
	Formula: UE relative CDP accuray + TT

For 0 dB ≥ -10 dB CDP ±1.6] dB

For -10 dB ≥ -15 dB CDP ±2.2] dB

For -15 dB ≥ -20 dB CDP ±2,8] dB

	5.3 Frequency Error


	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the Node B.
	10 Hz
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + 10 Hz).


Next modified section
F.5
Acceptable uncertainty of Test Equipment (This clause is informative)

This informative clause specifies the critical parameters of the components of an overall Test System (e.g. Signal generators, Signal Analysers etc.) which are necessary when assembling a Test System that complies with clause F.1 Acceptable Uncertainty of Test System. These Test Equipment parameters are fundamental to the accuracy of the overall Test System and are unlikely to be improved upon through System Calibration.

F.5.1
Transmitter measurements

Table F.5.1: Equipment accuracy for transmitter measurements

	Test


	Equipment accuracy
	Test conditions

	5.2 Maximum Output Power
	Not critical
	19 to 25 dBm

	5.2A Maximum Output Power with HS-DPCCH (Release 5 only)
	Not critical
	19 to 25 dBm

	5.2AA Maximum Output Power with HS-DPCCH (Release 6 and later)
	Not critical
	19 to 25 dBm

	5.2B Maximum Output Power with HS-DPCCH and E-DCH
	Not critical
	19 to 25 dBm

	5.2C UE relative code domain power accuracy
	For 0 dB ≥ -10 dB CDP ±[0.1] dB
For -10 dB ≥ -15 dB CDP ±[0.2] dB

For -15 dB ≥ -20 dB CDP ±[0.3] dB
	-10 dBm to 0 dBm

	5.3 Frequency error
	± 10 Hz 
	0 to 500 Hz.
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